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YES 



(6) 



DELAYS IN EACH PATH ARE SIMULATED. 



(2) 



THE PATH HAVING THE GREATEST 
DELAY IS SELECTED. 



(3) 



THE STANDARD Vth CELL HAVING THE 
GREATEST DELAY OF ALL THOSE OF 
THE CELLS CONSTITUTING THE 
SELECTED PATH IS REPLACED WITH 
AN ULTRA-LOW Vth CELL. 



(4) 



THE DELAY VALUE OF THE REPLACED 
CELL IS MULTIPLIED BY 0.6 TO 
CALCULATE THE DELAY OF THE PATH. 
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IS THE DELAY OF THE PATH SMALLER 
THAN A PREDETERMINED TARGET 
VALUE ? 



NO 



NO 



YES 



NO 



HAVE ALL CELLS OF THE 
SELECTED PATH BEEN 
REPLACED WITH ULTRA-LOW 
Vth CELLS ? 
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ARE THE DELAYS OF ALL 
PATHS SMALLER THAN 
THE TARGET VALUE ? 



r YES 



(8) 



DELAYS IN EACH PATH ARE 
RE-SIMULATED FOR CONFIRMATION. 
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FIG. 2 



SIMULATION TAKES PLACE AND OF ALL PATHS GREATER THAN A TARGET 
VALUE OF 3,000 ps IN TERMS OF DELAY TIME, ONLY THE PATH HAVING 
THE MAXIMUM DELAY TIME IS EXTRACTED. 
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THE SLOWEST CELL 3 IS REPLACED 
WITH AN ULTRA-LOW Vth CELL AND 
THE DELAY TIME OF THE CELL 3 IS 
CONVERTED INTO A FACTOR OF 0.6. 



TARGET: 
3,000 ps NOT 
ATTAINED. 
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THE SLOWEST CELL 4 IS REPLACED 
WITH AN ULTRA-LOW Vth CELL AND 
THE DELAY TIME OF THE CELL 4 IS 
CONVERTED INTO A FACTOR OF 0.6. 



TARGET: 
3,000 ps NOT 
YET ATTAINED. 



CELL 3 CELL 4 
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CELL 5 

H>>- 



FF2 



TARGET: 
3,000 ps 
ATTAINED. 



OF ALL PATHS GREATER THAN THE TARGET VALUE IN TERMS OF DELAY 
TIME, ONLY THE PATH HAVING THE NEXT LONGEST DELAY TIME IS 
EXTRACTED AND THEN REPLACED WITH AN ULTRA-LOW Vth CELL SIMILARLY 
TO THE ABOVE. 
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FIG. 5 
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FIG. 6 
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FIG. 7 
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FIG. 8 
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FIG. 9 
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FIG. 10 
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FIG. 12 
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FIG. 14 
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FIG. 15A 
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